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Abstract

It is time-consuming to use Runge-Kutta discontinuous Galerkin method to solver flow field. In
this article, we use multi GPUs to accelerate computing of two-dimension NACA0012 airfoil. The
flow mesh is divided into several blocks according to the number of GPUs. We specialize kernels
with a one-element-per-thread strategy, and use MPI to communicate data among computing
nodes. In the process of communication, we use CUDA stream and MPI non-blocking operation to
overlap computation and communication. The result shows when compared with the serial CPU
program, the speedup ratio of GPU code running on one, two, four GPUs is around 33, 59 and 108.
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Figure 1. Two-dimensional organazition of blocks and thread
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Figure 2. Triangle unstructured mesh
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Figure 3. Triangle unstructured mesh
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Table 1. System resulting data of standard experiment
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Figure 6. Density contour map of solution
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